Introduction
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There is growing consensus that agriculture remains fundamental for poverty reduction, 30 economic growth and environmental sustainability for agriculture based countries [1] . Enhancing 31 smallholder productivity and sustainable economic growth are pre-requisite to achieve the full 32 contributions of agriculture to overall growth and development [2] .The most common traditional crops 33 generally grown in the mountains and hills of the Hindu Kush Himalaya (HKH) region included wheat, 34 barley, maize, potatoes, paddy, and millet. Crops namely, wheat, rice, and maize account for more than
35
half of the dietary supply [3] . Hill agriculture has inherent constraints of remoteness and inaccessibility, 36 marginality and fragility in terms of moisture stress and the poor soil conditions and a short growing 37 season. Added to these are socio-economic constraints such as small holdings, poor productivity, poor 38 production management, labour shortages, poor post-production management, poor marketing and 39 networks and lack of entrepreneurship have led to under-utilisation of resource bases in the hills and 40 limited generation of surpluses [4] . In particular, rural agriculture in hills lack an established market for 41 agroforestry products, even though these products could be a significant source of additional income [5] .
42
Besides, in parts of the HKH region, for example, the hilly districts of Uttarakhand state in India, 
49
Ocimum Sanctum (Sanskrit: Tulasi [or Tulsi]; English: holy basil; family: Labiatae), one such 50 NTFP. Tulsi (Ocimum sanctum), an aromatic shrub, is a perennial plant with purple-pink flowers that 51 produces light lemon scent. Historically, it is known for its healing power that dates back over thousands 52 of years. The plant acts as a natural anti-stress agent and boosts immune system [7] . Tulsi is less water 53 intensive crop and is less affected by animal depredation and pest-diseases as opposed to other major 54 cereal crops. Tulsi is found throughout the semi tropical and tropical parts of India. Tulsi is an important 55 medicinal plant in the various traditional and folk systems of medicine in Southeast Asia [8] . Given its 56 importance as medicinal and aromatic plant, Tulsi today is also commonly consumed in supplement 57 form as Tulsi tea. While Tulsi is believed to have originated in north central India, it is widely popular 58 today and is grown throughout the eastern world tropics [9] . Approximately 50 million people in India 59 rely on non-timber forest products and medicinal and aromatic plants for sustaining their livelihoods 60 [10] . Non-timber forest products and medicinal and aromatic plants significantly contribute towards the 
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with an estimated sale of herbal medicines to have exceeded from 12.5 billion USD in 1994 to 30 billion resultant significant influences on the organization and the social processes of discovery and innovation 70 [15] . As a result, there have been significant paradigm shifts in agricultural knowledge generation, 71 dissemination and utilization [16] . 
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values and promote gender equality, among others [27] . Similarly, skill-enhancing training programs 99 tend to raise women empowerment in the form of increased income, more bargaining power and 100 decision making on various fronts [27] . While studying upgrading bay leaf farmers in value chains [28] 101 also suggested that with an upgraded value chain, the bargaining power of rural households' increases in 
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In essence, this paper assesses the impacts of Tulsi value chain development intervention in 123 terms of its impacts on the beneficiary households as perused in the theory of change depicted in figure 1 124 below. The paper also identifies factors contributing to increased income from Tulsi farming and assesses
125
the contribution of Tulsi farming on household welfare, particularly benefits to women farmers.
126
Material and methods
127
Chamoli is one of the hilly districts of Uttarakhand state in India. Farmers in the district have 
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India. Tulsi value chain development intervention was implemented over a period of four years. The 145 intervention targeted mountain farmers with small farm holdings and who were vulnerable to crop 146 damages from wild animals' especially wild boars and monkeys and lack of water due to climate stress.
147
In a preliminary situational analysis Tulsi was identified as a crop that could address these constraints.
148
Willingness of farmers was assessed to cultivate Tulsi as an alternative livelihood option. Beneficiary 
Intermediary level results
Desired impact
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The findings obtained from quantitative survey were further triangulated or supplemented from the 207 qualitative survey data gathered from key informants' interviews.
208
The model used in this paper is: 
223
Improved income and profits from Tulsi farming
224
Relationship between the total income from crops and from the sale of Tulsi was calculated using 225 ordinary least square regressions method for two different time periods 2016 and 2017. 
245
Similarly, the farmers' total crop income increases by 0.9 percent for every 1 percent increase in 246 total value of crop production in 2017. This relationship is statistically significant at 1 percent level. In the 247 second model (column 3, table 2), we find that the total crop income for farmers increases by 0.9 percent
248
for every 1 percent increase in Tulsi income in 2016, and this relationship is statistically significant at 1 249 percent level. 
250
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Study findings further suggest that Tulsi adoption trend has been increasing over the years. 
267
drying, blending and packaging (Table 3) .
268
It is also clearly indicative from this analysis that farmers incur a net loss of INR 1400 with the 269 cultivation of paddy in 0.02 hectares of land from May through October, whereas they gain a net profit of
270
INR 2050 with the cultivation of Tulsi in the same proportion of land within a period of three to four 271 months (Table 3 ). This shows a clear benefit to smallholder farmers with the cultivation of Tulsi as 272 opposed to paddy which in return could increase wellbeing of poor and marginal farmers. 
273
295
In response to such threats, farmers were asked about the three most preferred alternative crops 296 that they have been growing in recent years. Interestingly, 100 percent of the respondents said that they 297 grew Tulsi as the first most preferred alternative to major crops (Figure 2 ). This shows that in the face of 298 such vulnerabilities, Tulsi farming has gained prominence among the farmers in the intervention areas as 299 an alternative to major cereal crops. More than three quarters of the respondents said that they grew dal
300
(dal also written as dall, is a term used in the Indian subcontinent for dried, split pulses including lentils,
301
peas, and beans) as the second most preferred alternative to major crops (Figure 2 ). This also indicate that 
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The respondents were asked about the specific ways in which Tulsi farming had benefitted the 325 rural households. Two-thirds of the respondents said that their household income had increased as a 326 result of Tulsi farming. Slightly more than one-tenth of the respondents said that they had been able to 327 meet daily family needs with increased earnings from Tulsi farming (Table 4) . 
328
345
Hence the integrated and community led value chain approach adopted by the intervention has proved to 346 be the basis for generating income from Tulsi thereby improving resilience in their livelihoods.
347
Given the findings of this study, Tulsi value chain as an alternative source of livelihood diversification 
368
Women are mainly responsible for farm based activities in mountains. Therefore, it is highly 369 desirable that such interventions recognises gender and social equity aspects of particularly women and adequately addresses gender and equity aspects so that women are not only able to earn an independent 371 income from such interventions but their social equity is also recognized.
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